Résumé. 2014 La mécanique des tuyaux collabables à parois viscoélastiques prétendues longitudinalement est étudiée à la fois théoriquement et expérimentalement. Le Abstract. 2014 The mechanical behaviour of collapsible tubes is theoretically and experimentally studied when the viscoelastic wall is longitudinally stretched. The dynamic rheological law is deduced from the static law by introducing the dynamic Young's modulus as experimentally obtained. It is then shown that the speed of small amplitude pressure waves is well predicted using this dynamic rheological law.
Unsteady flow of an incompressible fluid inside a duct with deformable walls has been extensively studied during the past decades in order to understand the dynamics of the arterial circulatory system [1] [2] [3] [4] . The effects of the non-linearities of the governing equations for both fluid dynamics and wall mechanics have been investigated when considering wave propagation in such a system [4] [5] [6] .
It has been shown that the rheological law of the tube wall mainly controls the behaviour of both small and large amplitude waves [7, 8] . Moreover, under specific conditions a shock-like transition has been observed [9] [10] [11] .
When it is applied to collapsible tubes modelling venous circulation and clinical devices of fundamental importance such as heart-lung apparatus, large amplitude wave propagation is more difficult to study and has hitherto been studied on purely elastic tubes [12, 13] . Using the method of characteristics to solve the basic equations for the dynamics of the system requires a good knowledge of the phase velocity of small amplitude waves as a function of the pressure. Therefore, after a brief review of the viscoelastic rheological behaviour of the tube wall, experimental and theoretical results concerning propagation of small amplitude waves on collapsible tubes will be presented (Part I). Large amplitude wave propagation shall then be studied when the tube is either collapsed or inflated (Part II). This study shows experimental evidence of forerunning waves [14, 15] , whose dispersion equation will be theoretically and experimentally studied. The classical theory of elasticity [19, 20] [25, 26] . For describing the law of the mechanical tube behaviour in such a case (Im (E) Re (E)) a method could be found by using relationships (1) figure 3 (a, b) , H being a prevailing parameter easily obtainable during experiments with hydrodynamic models. Experimental data concerning relation S(H) are also presented (see Fig. 3c ). In (Fig. 3a) . It must be remembered that in order to draw such theoretical curves, the Young's modulus value used has been selected in accordance with results of direct rheological measurements on a wall material sample. Also, it will be noted that the relation (3) has been modified, by introducing a Pg constant factor which takes into account the location of the pressure measurements on the lower part of the tube section. It must be pointed out that analytic relations account inaccurately (or very little) for the part that connects the previous ones; for instance the part corresponding to the critical lateral buckling pressure (the value of which has been shown [26] to be -Eh/(4 R 3(1 -U2)) in disagreement with the previous relationship (3)). Fig. 4 ). We can point out the quite fair agreement between the results of both methods, which indirectly validates the abovementioned expression (5) . Fig. 3 ).
In conclusion, the Eventually a further point should be raised concerning the previously-mentioned analytical relationship used to represent static P(S) relationships. Taking into account the remarks concerning dynamic effects (11) it is possible from such relations (2, 3) The related experimental results are shown figure 7 . From the experimental data (Fig. 3b) 
